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(54) CARBON MONOXIDE REMOVING SYSTEM 

(57) Abstract: 

PURPOSE: To provide the subject system stably 
exhibiting a high electric power- generating perfornnance 
by assuredly reducing the carbon monoxide concentration 
in a hydrogen-rich fuel gas fed to a fuel cell to 2100ppm. 

CONSTITUTION: This carbon monoxide-removing system 
34 is so designed that a 1st reaction section 40 and a 2nd 
reaction section 42 are arranged in series on the upstream 
side and downstream side of a fuel gas, respectively, the 
1st reaction section has a cooling bed to cool a selectively 
oxidizing catalyst for it to be kept within its active 
temperature range, the 2nd reaction section has a cooling 
bed to cool a combustion catalyst for It to be kept within its 
active temperature range, and an oxidizing agent feed 
means 26 for the feeding oxidizing agent to the 1st 
reaction section/2nd reaction section. Carbon monoxide is 
removed by passing a fuel gas through both the 1st and 
2nd reaction sections. 

COPYRIGHT: (C)1996,JPO 




13:09:26 



10 0 18 4 



(43)^gaa ¥^8^(1996)4,3 16 0 



(5l)Int- Cl.^ 




F I 




C 1 0 K 


3/04 






B 0 1 D 


53/94 






B 0 1 J 


23/42 Z 








23/89 Z 










B 0 1 D 


53/36 10 3 Z 






FD 


(^1 OS) SiSi^Hi:^M< 


(2l)a:lMS-^ 


1#fl¥6-259762 


(7i)ttiiiA 


000100768 










(22) tail 0 


¥^6¥(1994)9^ 30 0 




g*nm^:®rlTS#PTi«telO#Jtli 






(71; i±11irA 


591261509 
















mMa5^f'tffiE^4^B2Tgl9#12-^ 






(72)^PJ^ 
























(72)^P^^ 


mm 






















(74)f-^^A 





(54) [mm(D^m —mimm?^~^m 



(57) (fi^jEW) 

■t^<^— 1 0 0 p p m«Ti-(S?«$ 




1 

[fibril] 7i^mv -y'^ti:mn^:^<f<7:)-mitmm 
mm.. 

ifi'm9i.^f\.fz. t # (cfisfitem 1 st6$is*i it>'m 2 sjf^^B 

;JSAu/a-F e 2O3/A 1 2 O 3 T'fc "9 . SfJlSH 2 
[00 0 1 ] 

7t «6 ; c i ^ t n <5 - fs$ ( t ^ m HI? £ as g i c -r 5 e 
[0002] . 



(2) it^gflips - 10 0 18 4 

2 

[0 0 0 3] -(7)fc>!>lCl, > — /l'^cO;^ft7K*S7h 
{4 T 3 — 5r ^^5)- i: -r -5 J^S^;^" ^ 

10 ^-AK ^<oikm.Ki^-x'm\±Lx<i>~m\tm.m\^x.<>x 
mmm:f^<^m^mm (p t) m&n\^xmnm.m,(o\±m 

[0 0 0 4] ^rr-. eic«S)S;ii:fMcoa5r^:^^cp{-jj;C5^ 
1 '>/o^i^Kx\'^^—m.vtm.mm&^. m^Amm.<DmkAm 

(-WJ^t-^Bt.S-C-tt 1 O O p p mtJlTt-*-cfSiJ^^-y:5 
Ttt ^f±'!|#[li5p3 - 2 7 6 5 7 7^i^$SiC 

-m\tmm^^9c^\zmm^^^mm^m^^t%i.xf-£ 

[0 0 0 5] 

-^ft;^*fi%*^B(cf4. 7ttx.ttP t/A 1 203^ 

jafgiSE!* 7 0 ~ 1 5 0 °CT-fe 19 . r CDia^fg 

1 o O p p mJiy,Ticifgji^$i3rxj^Mm-/1feco^$41Si-^,T& 
30 -r^Z-b-fy'^-^^X'^^o 

[0 0 0 6] bz. mMm^(Di^^^±mmMKit^ 

^^WA'^h'o. LA^t, mi^&mw^m^mffcib Lx 

A^i o'cizm-t^^xa. -mitmmm^mma^co— 
mitmm^^^mt}^mm-t^:LbA'-x^^j:\^\ efe 

mmm-r?> tab. ±mbmm(DrsmA-^-r^ ^ t ic/^ 

-So 

[0 0 0 7] 

[ IIF.Mi ^ Sl*^ ^ ^6 CO ] ^ c -c-;^^ m ± IB L fc 
50 [0 0 0 8] C(^g&^j'3riS,Rg-j-<5/c^;^. 'A^^^mX'^t. 



• t 



3 

_bfE^^*t£^t^c^DV^T;^^/^£>tl^^^.^ffifiWJE (p t/A i 

m^t LT^tIe>tl-rV^5Au/a - F e 2 O 3/A 1 2 
[0 0 0 9] aitR^fb:fii!^5Au/a-F e 2O 3/A 1 
^ftfiiJJEf-JztbtS'. 1 0 0°CWTcO^g:i^l^^-*^V^T^i- 

w-r^mwitn. ?^m\Kmx^mn^^'\^^:^t:^--^mx 

[0 0 10] ■^r-r\ mmmmnmi^nt^<D±r)^m{^:i 
(Dmi^mitmm(DiBm^:^]E^^n^nmLx. mmnm:^^^ 
/ci:^tt7 o''c{zm'r^^x\'^mmnmmmt^tw^cm 

mtRmitnmi&mt<Di^m^i^±^^xmmmmmt 

^(D—mwLmmms.^ i o o p p in\ikT\^mm^\^WL^ 

[0 0 11] L.f)-i>. 'BMm^'fi^^fj\'^\^m. {fz.t^\-X7 
o°c) \-M^^-^x\^±.xkm(om^m\tm^nnVf^m 

z. (D'mmmm^^ ^ a m\\:.KrtA^mm,^^x^ ^tc^ 
\zn.m^\^mm^\tm\.x\^^^s:\^^h(r)(7:>. miRm\tm% 

too 12] -r^sit^-h. :^^m\z.x,^-m\Lmmm^m 

Lxfj:^mrKJZ^nt. mm:^:^^r'mm^mi^Jt^u 

|g iS/^::0f54b^J:O^/^7ttim2S/J;0l5{-&$fl::^iJ:^'^ 

'i^m t m 1 Si^i^gps-aiE] Lxm2 Rj:c?Miz.m:mmx l x 



(3) -10 0 18 4 

4 

:^m'^muTx:h^t^iz\tmi(omw^^m^mMi.. 
tmMnmii^&:dm'^mu±xh^ t^\z\'xm2<DmM 

[0 0 13] mm^^k'it.. mi(omwi^^f)-mtR^thti 
^ m2 (omn&^^mn $ titi t # 2 s/j^ 

10 [0 0 14] miSiS;Sl5tm2SiJS&f5t(^rp1{c:fi*S^if:^' 

[0 0 15] m^K^^^mz^'^-y^bm^mitm^t ltj^ 

Au/a-F e 2O3/A 1 203^;Sl\ ^ 2 

\^^^-y^mm^m:t lt^^p t/A i 203^ffiv^^r 
tmrMxh^o 

[0016] 

fz.m^mmm^^m't^m2Rjz^u\^m?^^n>^. m 
m^\tm^\^'^u^j.ii(D\ELJkxmm\:.~t^tz^. miK 

0 p p maTt::(g:?^^ix§o mm^m::^^mELLxmm^ 

s«{:iAofcfiti. mn'^^:^\^mi^jz^u^^^m^xm, 
^-yx^m-mitf^mtm^^H^, 

30 [0017] 

[0018] 1 o <rmMU 1 2 jc^i. mt- 

?^ ^ J —JX^t'^^ly-^ 2 2 ;^^^>:^°>:7'2 4 J; D ^A$:fx 

teli^i:iJ:ai^W^^iMf5 1 2 i: fc^^. f^*?^^tt 

40 JJE?rfSt4?^a^"e^0S?:-r'5/ci6(Ot — ^ 1 4;6'^i3:tte>n 

-.^v-k^<—'r—xmM^^xfMw.f!y^^^'^i^vx'\:.x - 

[0 0 19] ^'S.WMXh^:^^ J—J\^'^X.XJh7Y.(D\%-^ 
'm^m)^^ (?^-&i:bl : 1~1 : 4) i-t > 2 8 

50 {::-e^fl:^^3f5|V^5feagE^3 4cofi[tijmi^(*:co;^ti:|]/ltc?fti^^ 



• I 



iz.mx^nx. scKs^s (CH3OH (g) +H20 
v^^o ^mmmitnmmmm::^^:^\zx<>x&:mm(D 

[0020] e^c«S/^;^f::J:<9^^$n/ce$j®;^^;^ti. ^ 

1 0 0 0 p p mmm^^xi^m^n^a h^it 

cogtti^^lBHfi 15 0 — 20 o°cxh "9 s ^;*gf5"e(7:> 
^Di^^^t i.xmmmM:^^:^m\\m^^-^^o 

[0 0 2 1] ^f^U2 oi:Lisif^iyy hRft^^^^fc^K 

[0 0 2 2] -^^k^^i^^fe^e 3 4 (omj^^m^m 2 (c 

^^;^^TV^^, ;^'>'s2gA-^:=^4^— /I- K3 6, 3 8{c:^t^ 
L X0l&[W)-«l^tO|S 1 RJtM 4 0 :}o J; 2 RCc^gP 4 2 
^^tS:tt ^;h>^o ^i^f^^MOti. ioo°CSrS 

m^mmt'r^miRmi\::nmj^uy a-F e ^o^xa 

tS;*^:^.. ^2S/^:^fM 2 fi. 7 O- 1 5 O^C^St^?^ 

mmt-r^mmnmp t/A i a0 3;6^^±^$nfcMj^ 

2 {::.^$n^^is;^;gM o. m2RftU4 2(Dmmt 
4. 4 s(Dmm{z^^^m-'^in^^/^&'g4 6. sosriEt- 

^ i: 5 {-^^ LXi^X\^\ 

[0 0 2 3] mi^fC'^M4 o<DTWimiz\t.:^^:^mih'^^ 

yr^—ylyy5 2r-m^~fhn^a mite. m2RfZ^U4 2(D 

K5 2 fi. ^*i|-;^';=^.RfjFrT^VU':7^^ 5 8 ^ 
*i-5^^rilii5 e^^rtX. //;=^.agA-^::^^-/u K3 
8 b L -C4o »9 . Rrl 'v^i-y 5 8 T.B i: ^ H 

Ti/^^ i: ^fcco^^A, K5 2 , 38Ft3co 

[0 0 2 4 ] ;^/>;3|?A-^::^?r-— ^L- K3 6. 3 8 i-|:±, 
n-r'n^-r F^HF/l-'Vi-y 6 0. 6 2 Sr/r L flijfe^r^K 



(4) 4=^p^ip8 - 10 0 18 4 

6 

0. m2^^L.m\z:^k1^:b^^^nm4 4 8(ctj:, stj^^c 

Jag 4 4. 4 8f:ift1^$ixSfitJlSr-^ix^^nc;oSffi^S 

^>'^2 8F^co7K/^^y— /^^^'&?^^4Srffiv^:6 tot 
L. /^^iJE^ifv:7'6 4. 6 6 Sr:/rLT?f^Sn^4 6. 4 8 ic 
^WA-f-^^ 9i-tS^LTl/^6, ^^ai^4 6. 4 8iMij§f^ 
10 (Dm%\^. ^'>:7'3 0{Cj;i9e^KgEi ocO^fli^M 6 

m^^x^^y}^/ ?^ ^ y —jv'{^-^'m^}^mt \^ x7^nm4 

6. 4 8Sri7fc:H5FpTf::S^^mi-J: t).:l]P^ft^tt.50T% ^ 
[0 0 2 5] [I]2 fC^^^$;^^TV^/^V^;6^ — ^ft^j^^^ 

^3^H3 4(0^iS/^;SM o. m2^j^;;g54 2f;i4Bit^ 

fii!i^3te±^^4 4, 4 6rt(Oteii:g?^S^t^a:i'ra?^air>- 
1^6 8. 7 0;6^^t:J-^^X^o 6 8 . 7 

0{CJ: t9 t^a:i^^xfcfii^mS}i3i>- hn — ^ 7 2 (HI 
20 3) {z.mhi'h^ f^=i>' h n — fgit-f^ J: 5 L 

%m\^mzm-^\^^x. mm:^^:^^m-^<7i^y^s2^ m 
mff :^w^^<.^\-'f ^ s^^u:^rmm^'^fi^y^ Q o. 6 2 

(?^#^</^:77^Pr^^J^^ ^r>'{C^f^JI/K>':7'6 4. 6 6<Z)P± 
[0 0 2 6] jb\ -SgfLj^^^^^S 3 4 com 1 RJZ^ 

U4Q \z.^\^^xm\^^hrh^mnm\\i%^m:^ ^x^m 2 s/^:^ 

U4 2i:l^^v^T^^/^^>7^aB«^i$^^l. #fgt4r^^i§fc{c 
S/^^icii L fc^rsliS* S vxe^K:=tf ^^SA-r ^ r t ^6^^ 

ti-^^X-^'iX*^ 5 0 O h r "\ ^ -I 1 O 0 0 h r-'^X^^f)^ 

mii^Jt^U4 0 tm2^jtU4 2(D'^m^ X • 2\z 

S^-r^ciricj: 19. #s;S;^Bco2»APxe:«>^'-X(7)i^ 
ILj^^K^^yS^ 3 4 h(OWi(0-mP..\z.^Wn :^'^x.mn^ 

[0 0 2 7] -mitmmm^mm 3 4 ^:l^^^/^T^w-i^ 

Ibj^^^rt^^ 1 0 o p p m]^.T(cfg:®$n/ce^K;^";=^ 

40 ^-J: ^9 /^^AD?M^7 4 ^C^^A$^^fc^M. 

«l«§!!:^f4m?i& 7 6 (-) {zm^t^^tL^o .*P?1 

|g7 4 ^c^^^/^T&W;^';^;6^^^^^^]^i^5i:*ic^DfM$t^L-5 

co-c\ mMMi^iy)^ 5 0 — 10 o''c<DmmmM^mmzi^ 
^^n. T^i-o. mmm^j^7Kmrim:^-^j:^nx^(DM\?M 
mmmm^ti^o mMmm? eaymitm (+) icf^^^ 

[0 0 2 8] r4^mmm'^zi^\^^x-mitmm^mmi3 4 

(1= [65 } i UT(0^ml^xmm^^^^o 
50 ( 1 ) Bmnm'iUf^ify^ 7 0 "c)^.T-e<^^6 <h ^ 



(5) 



it#F?S¥8 - 1 O 0 .1 8 4 



8 



mM:^^ ^mm^<.^i^':f s 8 
^T§fiF^^<^^:/6 o 

tc— ^ibj^^^^S^B 3 4 (^:;^';^igA-^::^^-yi- K 3 6 

'r^m{::.miRmitmm (Au/Za-FeaOa/Ai^ 
03) coT-ec^^fbS/^;^ (CO+ 1/2 o 2 — CO 2) 

hu-^ 7 2fc:J:t9;^ji^4^'>:7'6 4 c^p±mj[E;6^^iaiE;cp 

^x{&m.^nx\^'^^o 

[0 0 3 0] rcoj:9{c:LTmi^i^^gM 0[::^5i^TiM 

ti. ^Jfcv^-c\ ;^';^yNH:i-^^^-^i- K5 2. r^^^ftgoi^^M 
::^';^r^FTWi'>^'5 8*Dj;t>'y^:^^A-^^>t^— yi- K3 8^^ 

^Tmm-'<^i^y' e 2 
m:^yt:>':7^6 6 

/5;^^M o ^ft^it-r. BM:^'^^-^ > c^m<>X\Em:^^ 

^A-^^^-/i-K3 8 7i>-^^2S/^;SM 2(Dnm^mm 
if. ^m—mitmmmm:^^ 1 0 0 p p mi^TtcKsra^n 
T\ 'm^yn:^y^6 e(D^tmj£^mm\^xtmMnmt^m 

^^mm^&(D±m& (1 5 0"C) 

^(o-mitikmmm^mm^^ i o o p p inUTi:i^xm 
[0 0 3 2] :z<D t^m I ^ftn 4 oit^i'^m-^. 

{^mm^mm ( 1 0 o^ciii^T) ^m^rt^ x o 
( 3 ) mmnm^^m:^^^nLf ? o ''cuTt tj: o tz t # 



[0 0 2 9] 



lomwjk^m&Lx. m2Rft^U4 2\zmx^n^o ^<^t 
m2RjtM4 2\^(Dmmnm^n^(Dm^ummi^m 

&<DmMRfZ^ (CO+ 1/2 O a^CO 2) ;6^iltT-t-'5 

(2) J^SSW^?aS;6W 0°C(C^Lfc^# 
±tS (1) tT^^tffiX-lgftljp^m^^ygES 4 

^t. miRJt^U4 o\^x(DmtRmitn^m^^x^mitR 
jz^itmmftxh^:^-h. m2^jt^u4 2{z,m?^^n^ 

20 m^^m^x^mm^ft^hm^Mft^xh^r^i^. mf^f^ 

o-r^2Si^^gf54 2';z4bNt5*^^ftW^'b#r^-r§o f^B 

•J^fiW^J^S^W 0°C^caL7^c-^t;^^?USi^>-t^7 0;6^b 
[0 0 3 1 ] 



BM^wmmi o (Dmrnmrni^n^-^x-mmmmm^m 

- s.^ CO c ^ X Ji# L fc {c p^^a L XSI>' 
7 0"C)^T^^cf:5r i:;^^fc5o r tt;6^?^*ir 7 O {c 

(1) O#tfli^--K'9 #;ie)^^5o 
[0 0 3 3] 

[0 0 3 4] i^M(Dmmm^(Dyi^^m\^^tc-'miti^mm 



(6) 4#M^8 -10 0 18 4 



q 




1 n 

ISJ 




o 














1 u J[i?< 3? Rt^ 3:: 3^ 


I Iz^ tsi ^ pjL 6^ J 


/I A 


m 1 0t^vL,Np|i 




•1 o 






4 4 


JS5K as 1 L fiE ?^ 7C 


-7 » -tlfe r-tr Pyl -rs "li. 5C 


4 b 


dy] ^ 


[1112] III 1 i^Jof^ 5— ^(tcii^fi^i^tf (DiSSS'armiS 


4 8 


Lfcb. L-f- /iJ. i.f 4- J 1 c=» 




5 0 




[HIS] mn^tnir^-mitmrnm^mmi^mm-r^^ lo 


6 0. 






6 4. 


6 6 m^^^^'y^ 




6 8, 




1 0 mn^mmm 


7 6 





2 6 znT/Jf i^^f' 



[132] 




48 y 




I 



(7) a^f^I^s- 10 0 18 4 

[1211] 




(8) 



- 1 O O 1 8 4 



1(113] 



6S 



7o 




[^!±JS] ^^6^1 1^15 0 



[11121 




#r^2p8 -10 0 18 4 



imi] 




(10) 



nm^^s -10 0 18 4 



[03] 




(51)Int.Cl. ^ 

C 0 1 B 3/58 
// C O 7 B 61/00 



3 0 0 



